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Introduction
Hepatitis E is a single-stranded RNA virus that causes large-scale epidemic and sporadic cases of acute viral hepatitis in developing countries [1] . HEV infection, a major public health concern, is primarily transmitted through the fecal-oral route. The incubation period after exposure ranges from 3 to 8 weeks (mean 40 days) and is dose dependent [2, 3] . The infection primarily occurs in young adults and is generally mild and self-limiting; however, the mortality rate is higher among women, especially during the second or third trimesters of pregnancy [4] [5] [6] . The incidence and severity during pregnancy vary widely around the world. In Western Europe and North America, the incidence is as low as one in 20,000, whereas in outbreaks of waterborne Hepatitis E in India and Asia, the case fatality rate is 1-2 % and up to 10-20 % in pregnant women [7] . Reason for the difference in the outcome of HEV in different geographical areas remains unclear [8] but could be due to early childhood HEV exposures, producing long-lasting immunity and/or modifying subsequent responses to exposure to the virus. HEV is known to have five genotypes, four of which have been detected in humans; genotypes 1 and 2 are more virulent, genotypes 3 and 4 are more attenuated and accountable for subclinical infections [7] .
This disease presents a challenging situation to the obstetrician because of the complications such as antepartum hemorrhage (APH), postpartum hemorrhage (PPH), preterm labor, preterm premature rupture of membrane (PPROM), maternal coagulopathy, and intrauterine fetal death (IUFD).
This study was conducted jointly by the Department of Obstetrics/Gynaecology of Dr. D. Y. Patil Medical College and Hospital, Kolhapur, and Apple Saraswati Multispeciality Hospital, Kolhapur, to find out the prevalence and clinical outcome in a series of symptomatic HEV-infected pregnant women.
Materials and Methods

Sample Design
For the present research, the following methodology was adopted. A prospective observational study was conducted at the Dr. D. Y. Patil Medical College Hospital and Apple Saraswati Multispeciality hospital, a 250-bedded tertiary care center in Kolhapur, for over a period of 3 years (Jan 2010 to Jan 2013). All pregnant women presenting at any gestational age with icterus were systematically assessed for hepatitis virus infection by liver function tests and serologic analysis. The serum was analyzed for IgM Anti-HEV by Rapid Immuno chromatographic Assay (Insight Device), and only Anti-HEV IgM-positive women were included in our study. Patients with clinical evidence of jaundice due to other causes, e.g., HELLP syndrome, Hemolysis, Acute Fatty Liver of Pregnancy, Biliary tract disorders, and Drug induced hepatitis, were excluded. None of the patients had a history suggestive of chronic liver disease. Maternal features such as gestational age at the time of first detection of infection, clinical progression of the disease, worsening or otherwise of laboratory parameters, and obstetric outcomes were noted in detail.
These patients were observed for viral hepatitis symptoms such as fever, edema, ascites, paralytic ileus, nasal and gastrointestinal hemorrhage, level of consciousness, and altered sensorium. Fetal well-being was monitored by ultrasonography and CTG. Further evaluation was done on an individualized basis. All patients were managed by a team of obstetricians, physicians, intensivists, and neonatologists. Patients with fulminant hepatic failure (FHF) were managed in the ICU and monitored for medical and obstetric complications. Fulminant hepatic failure was defined as the rapid development of acute liver injury with severe impairment of the synthetic function and hepatic encephalopathy in a patient without obvious, previous liver disease within 4 weeks [9, 10] . Hepatic encephalopathy, a spectrum of neuropsychiatric abnormalities in patients with liver failure, after exclusion of other known brain diseases includes personality changes, intellectual impairment, and reduced levels of consciousness [11] . Treatment included received antibiotics, parenteral nutrition, and ventilator support, as required. Patients with deranged coagulation profile and bleeding episodes were transfused blood and blood products as deemed necessary.
All these patients were admitted and were studied regarding pregnancy status, mode of termination, and complications encountered. The decision for termination of pregnancy was taken on an individualized basis. Labor monitoring was conducted as per protocol. Termination of pregnancy was considered for hepatitis per se. A cord blood sample was sent in the later part of the study in the last 32 patients following a suggestion from the review committee at the end of 1 year. All the in-hospital deliveries were attended by the on-call neonatologist and appropriate care was instituted. In accordance with the institutional ethical committee norms, this study did not require a documented informed consent of the included study subjects as it did not involve any trial of intervention, and a standard treatment protocol was followed for all. Further, strict anonymity has been maintained during analysis.
Results
Demographic and Obstetric Characteristics
This study yielded the following results. Data from all 55 patients with HEV IgM antibody who were enrolled in the study were procured. The mean age of the patient at presentation of illness was 23.85 ± 2.9 SD years. There was no significant difference with regard to the parity status ( Table 1 ). The majority of them were semiliterate housewives belonging to low socioeconomic status. 92 % of the women had presented with symptoms of viral hepatitis for the first time in the third trimester (Table 2) ; the mean gestation age at presentation of symptoms was 32.6 ± 3.37 SD weeks.
Investigation Parameters
Hemoglobin was between 60 and 140 g/l with a mean value of 104 g/l. The median leukocyte count was 11 9 10 9 cells/l with the range of 2.6-28 cells 9 10 9 /l. Platelets ranged between 28 and 441 9 10 9 /l with a mean of 255 9 10 9 /l. Prothrombin time was between 14 and 52.5 s with a median value of 18 s. Median INR was observed to be 1.8. Serum bilirubin of these patients varied between 1 and 20.4 mg/dl with a mean of 7.85 mg/dl.
SGPT ranged between 60 and 3800 IU/l with a median value of 580 IU/l.
Obstetric Outcome
Antenatal complications included preterm labor seen in 38 women (77 %) and premature rupture of membranes in 6 women (11 %) ( Table 3) .
Of the 55 women, 43 had a spontaneous onset of labor, three were induced, and eight underwent an emergency LSCS (14 %). The indication for induction was severe oligohydramnios and fetal distress (Table 3 ). All the Mean serum albumin level (g/l) 32 patients, prior to induction and LSCS, were evaluated by a senior physician, obstetrician, and anesthetist.
Mortality and Complications
There were three maternal deaths (5 %), including one antenatal death. All three women had fulminant hepatic failure leading to encephalopathy and multiorgan dysfunction. Signs and complications frequently encountered were coagulopathy (32 %), ascites (9 %), and renal failure (14 %). Around 10 % of the patients required intensive care, and 32 % required blood product transfusion (Table 4) .
Fetal Outcome
Forty-seven women with Hepatitis E delivered live babies. Perinatal outcome was analyzed only after 28 weeks. There were five intrauterine fetal deaths, two still borns, two neonatal deaths, and one second trimester abortion. Two women had progressed into third trimester and delivered healthy babies in other hospitals, and one patient had died while she was pregnant. Prematurity (80 %) and PROM (11 %) were the commonest fetal complications noted. Of the babies, 57 % were low birthweight and there were two neonatal deaths (4 %) ( Table 5) . As mentioned earlier, cord blood samples were collected for IgM HEV in the past 2 years of the study. Out of 32 samples tested, nine samples were positive for HEV IgM antibody (28 %). Babies were followed up for 2 weeks post delivery. None of them developed the signs of viral hepatitis. All the women breastfed their babies.
Discussion
Hepatitis E viral infection occurring in young adults is a known phenomenon with a predisposition to pregnant women [2] . Although high mortality and morbidity of both mother and fetus have been reported, the exact mechanism still remains to be explained. Of 81 women with icterus, 55 cases were attributed to Hepatitis E (68 %) which is comparable to southern Indian Studies [12] , but lower than northern Indian reported rates. The differences as well as similarities between this study and the reported cases from the above quoted Indian studies cannot be overemphasized in view of referral bias as well as small restricted samples and regional differences. Compared to all the other studies of Hepatitis E in pregnancy [13] [14] [15] , the subjects of this study are young, i.e., 23.85 ± 2.9 SD years. Parity does not seem to play much of a role since we had almost equal distribution in both primigravidae and multigravidae. The present study shows a lower mean serum albumin, median ALT level, and an INR prothrombin time as compared to few other studies from South Asia and northern India [13] [14] [15] 20] . These were all observational studies conducted on pregnant women with Hepatitis E. With respect to the severity of liver failure, the present study has a small incidence of fulminant hepatic failure, i.e., 5/55 (9 %), with two women in second trimester. In a very orderly study from New Delhi [15] , where Hepatitis E was compared to non-Hepatitis E of affected women, the incidence of FHF was 55 %. Kumar et al. [13] have reported 33 % of incidence rate of FHF in a small study of 28 patients. Variation in the FHF occurrence has previously been explored [16] . The reasons for the differences in the outcome of HEV in different geographical areas remain unclear but could be due to early childhood HEV exposures, producing long-lasting immunity and/or modifying subsequent responses to exposure to the virus. Alternatively, the virulence of HEV genotypes could vary in different geographical areas [17, 18] . This virulence ability of genotypes might play a role in determining the viral subtype which is common in pregnancy and in epidemic outbreaks.
Obstetric complications included preterm labor 38/54 (70 %), PROM 6/54 (11 %), and postpartum hemorrhage occurring in 4/54 (7 %). There were eight cesarean sections done for obstetric indications such as previous LSCS, transverse lie, placenta praevia, and fetal distress. The worsening maternal condition due to infection per se did not seem to affect the caesarean rates in our study. Subtotal hysterectomy was done during cesarean section due to placenta praevia, previous LSCS, and atonic PPH. This patient later had DIC, hepatic encephalopathy, and died on post op day 7. Induction of labor was performed for indications such as non-reactive NST and oligohydramnios in 4 patients (9 %). These outcomes in pregnancy support an oft-observed phenomenon that prognosis is best when labor occurs spontaneously earlier, irrespective of gestational age [14] . Maternal mortality occurred in three women, all of whom presented with fulminant hepatic failure in third trimester, and intrauterine death was detected at the time of admission in all of them. One of these women died antenatally. Maternal mortality was considerably lower (5 %) in our study. Rates in other north Indian and Pakistani studies vary from 26 to 41 % [13] [14] [15] .
As regards the fetal outcome, preterm and low birth weight formed the bulk of NICU admissions (40 %). As expected, almost all the patients with FHF had poor fetal outcome, three IUD, and one neonatal death. An interesting postulation by Khuroo et al. suggested a more severe maternal course in IUD pregnancies, probably as a result of fetal hepatitis and toxins released into maternal circulation. This is observed in our study, also, wherein all the five patients who presented with IUD at admission had severe disease, i.e., coagulopathy, and three of them subsequently died. Conversely, we suggest that the severity of metabolic disturbances in these women probably triggered the IUD rather than vice versa.
Out of 32 neonates for whom cord blood sampling was done for HEV IgM, nine tested positive for HEV IgM indicating the vertical transmission rate of 28 %. Out of these nine neonates, seven needed NICU admissions, although not many of them had clinically evident disease later. Vertical transmission was 100 %, i.e., it was detected in all 26 cases of HEV RNA-positive women by testing for HEV RNA in cord blood or newborn blood in Uduman et al.'s study [19] , whereas vertical transmission was observed in only 6 of the 18 cases (33.3 %) of HEVin Kumar et al.'s study [13] . In Khuroo et al.'s study, vertical transmission was diagnosed in 25 of the 36 pregnant women, i.e., the blood collected from the baby at birth or within 2 weeks of birth (minimum incubation period of the disease) had IgM anti-HEV or HEV RNA [20] . However, the possibility of contamination of cord blood with the maternal blood could not be excluded.
Conclusion
These observed variations in maternal morbidity and mortality between studies indicate a need to subtype the viral genotype according to its virulence and morbidity which are almost exclusive to pregnancy. This could form the basis for sponsored vaccination programs in endemic areas and susceptible populations. Commercially available Hepatitis E vaccine should be studied in the people as it is most harmful to pregnant mothers.
Limitations
Primarily, our study had a moderate sample size.
We cannot deny the possibility of referral bias in our study. Icteric pregnant women and early preterm deliveries requiring NICU facility were commonly referred to our institution from primary health centers.
Furthermore, the prevalence of HEV was not studied as we had only included the HEV IgM-positive patients. Patients with minor symptoms or who were asymptomatic could have been missed on clinical evaluation and were not documented.
HEV RNA testing was not done in our study as a part of investigation which would have more accurately determined the vertical transmission rate. Follow-up of the babies for manifestation of Hepatitis was not done.
Intrauterine deaths were not investigated with HEV RNA/Autopsy which could have given us an insight into the possible etiology of the affected fetus.
